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(57)Abstract: 

PROBLEM TO BE SOLVED: To improve a structure for 
obtaining a stable sliding contact state with a magnetic 
tape in a thin-film magnetic head loaded particularly on a 
small outer-diameter rotary cylinder such as a VTR or 
the like. 

SOLUTION: This thin-film magnetic head is constructed 
in such a manner that a head main body composed of at 
least a lower core 71b, a coil part 58, a magnetic gap (g) 
and an upper core 71a formed on a nonmagnetic 
substrate is buried in a head chip. In this case, a sliding 
part including the magnetic gap of the head main body is 
formed to be protruded as a step part having a roughly 
perpendicular shape in one side part of the head chip, 
the sliding surface of the tip of the sliding part formed to 

be protruded is formed to have a constant width in a sliding direction, and a sliding width Ws 
roughly vertical with respect to the sliding direction is set equal to 65 fim or less. 
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ABSTRACTED-PUB-NO: JP2001273606A 
BASIC-ABSTRACT: 

NOVELTY - A tape sliding portion (S) containing magnetic gap in a head core 
(55), is formed protrudingly on one side as step with right angled 
cross-section. The sliding face at the end of sliding portion is formed of 
fixed width. Slide width along slide direction is 65 mu m or less. Track 
width of head is 4.0 or 4.5 mu m. 

DETAILED DESCRIPTION - An INDEPENDENT CLAIM is also included for thin film 
magnetic head manufacturing method. 

USE - For VTR, DAT, etc. 

ADVANTAGE - Favorable tape slide condition is obtained. Output degradation due 
to spacing loss is reduced. Ensures stable reproduction output. Provides high 
density magnetic recording and reproducing device. 

DESCRIPTION OF DRAWING(S) - The figure shows an exterior perspective diagram of 
thin-film magnetic head. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is drawing having shown the relation between the sliding width of face (micrometer) at 
the time of changing the sliding width of face in the thin film magnetic head with a width of recording 
track [ by the thin film magnetic head of this invention ] of 4.0-4.5 micrometers, and a playback output 
(microvolt). 

[Drawing 2] The appearance perspective view of the one whole example of the thin film magnetic head 
(chip) of this invention is shown. 

[Drawing 3] Sectional view [(A) of a slide contact part with the magnetic tape in the thin film magnetic 
head is a convex cross section, and (B) is trapezoidal shape cross-section]. It is shown. 
[Drawing 4] The top view (A) of the magnetic-head component formation section in the thin film 
magnetic head (head body) of this invention, and Y-Y view sectional view in the top view (A) (B) It is 
shown. 

[Drawing 5] The top view (A) of the magnetic-head component formation section in the conventional 
thin film magnetic head (head body), and Y-Y view sectional view in the top view (A) (B) It is shown. 
[Description of Notations] 

51 Head Substrate 

52 Thin Film Formative Layer (Head Body) 

53 Insulating Layer 

54 Protective Group Plate 

55 71 Head core section 
55a, 71a Top core 

55b, 71b Bottom core 

56, 57, 59, 60 Terminal 

58 Coil Section 

61 Insulator (Protective Coat) 

g Magnetic gap 

S A slide contact side with a magnetic tape 

Ws Width of face of the sliding direction of the slide contact side of the thin film magnetic head of this 
invention 

W6 Width of face of the sliding direction of the slide contact side of the conventional thin film magnetic 
head 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the amelioration on the head structure for acquiring the 
stable slide contact condition with the magnetic tape in the thin film magnetic head which starts the thin 
film magnetic head, especially is carried in the rotating cylinder of small outer diameters, such as small 
VTR. 
[0002] 

[Description of the Prior Art] It is in the inclination for there to be some from which record of recently 
as opposed to [ although record of a signal and playback are performed making the magnetic head carry 
in the periphery section of a rotating cylinder in a rotary head mold magnetic recorder and reproducing 
device, such as VTR and DAT, and sliding a magnetic tape and a high speed ] a magnetic tape carries 
out densification increasingly, and the width of recording track is set to 10 micrometers or less, for 
densification to progress further from now on, and for the thin film magnetic head to be used instead of 
the thing of the conventional ferrite assembling die. 

[0003] The thin film magnetic head is manufactured by the same mass-production nature as IC process 
according to the wafer process which made full use of thin film forming technique or a photoetching 
technique etc. to non-magnetic materials, such as nonmagnetic ceramics. A head core, a thin film coil, 
an insulating layer, etc. are formed in a perpendicular end face to the tape slide contact side in several 
100-micrometer about three substrate, the becoming field, and its tape sliding direction, and it has the 
configuration which drew the both ends of a thin film coil to the predetermined terminal location 
through the bonding pad. 

[0004] For example, the whole thin film magnetic head for small VTR is making the appearance 
configuration as shown in drawing 2 , carries out thin film formation of each magnetic-head component 
in the aforementioned wafer process at one side of the head substrate 51, covers the front face of the thin 
film formative layer 52 by the insulating layer 53, and has pasted up the protective group plate 54 by 
glass junction etc. further. 

[0005] In addition, in drawing 2 , 55 is the head core section which has appeared in the sliding surface S 
with a magnetic tape, and 56 and 57 are each terminal drawn from the thin film coil section 58 of the 
thin film formative layer. 

[0006] And the radius of curvature applied in the direction perpendicular to the tape sliding direction 
while making small the radius of curvature concerning the tape sliding direction of the slide contact side 
S since the stability which will be applied to sliding contact of the thin film magnetic head and a 
magnetic tape if the path of a rotating cylinder becomes small, although the aforementioned thin film 
magnetic head is attached in a rotating cylinder through the head base becomes is easy to be spoiled 
must also be made small. 

[0007] In that case, although the latter radius of curvature is far small as compared with former it, if the 
width of face of a direction perpendicular to the sliding direction of the slide contact side S is large, 
since the amount of processings to the thin film formative layer 52 or the head substrate 51 becomes 
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large, it will become difficult to secure process tolerance, and problems, like a slide contact side carries 
out wear deformation partially by sliding with a magnetic tape will arise. 

[0008] Then, as shown in drawing 2 and drawing 3 (A), the part of the slide contact side S is made into a 
convex cross section, width of face is narrowly formed from other parts, and the configuration which 
stabilizes a sliding condition with a magnetic tape is adopted. 

[0009] In addition, since it has the trouble that sliding width of face is expanded and a sliding condition 
destabilizes as a result, like drawing 3 (B) if the slide contact side S is worn out in that case although 
you may constitute from a trapezoidal shape cross section, the thing of the convex cross section shown 
in drawing 3 (A) is more desirable. 

[0010] And the above trouble is concretely explained using drawing 4 and drawing 5 which show the 
configuration of the conventional thin film magnetic head. 

[001 1] First, drawing 5 is the top view (A) which looked at the magnetic-head component formation 
section of the thin film magnetic head from the direction perpendicular to a substrate, and its Y-Y view 
sectional view (B). g the head core section and 55a for a magnetic gap and 55 The top core of the head 
core section 55, Two or more turn coil section (thin film coil) which 55b interlinks with the bottom core 
of the head core section 55, and 58 interlinks with the circumference magnetic path of the head core 
section 55, and 59 and 60 show a terminal, and each of those components make an insulator 61 placed 
between the fields of a substrate 5 1 , and thin film formation of them is carried out. 
[0012] In addition, in order to avoid complication of the expression with a drawing, only the profile is 
shown about the insulator 61, and it also sets in the top view and sectional view of a drawing which are 
used by the following explanation, and is [0013]. [ same ] Since the flat-surface area which two or more 
turn coil section 58 occupies among each component becomes large fairly and it is not processed on the 
slide contact side S in the case of this thin film magnetic head so that clearly from drawing 5 (A), the 
width of face W6 of the slide contact side S is determined based on the width of face of the formation 
field of two or more turn coil 58, and, generally has become 300 micrometers or more. 
[0014] Spacing of magnetic gap g and two or more turn coil 58 is enlarged with constituting top core 
71a of the head core section 71, and bottom core 71b from magnetic gap g for a long time in the 
direction perpendicular to the slide contact side S, and the convex cross section as cut those both-sides 
sections greatly, lacked them and shown in aforementioned drawing 2 and aforementioned drawing 3 
(A) is made to form to it by the thin film magnetic head shown in drawing 4 . Therefore, in this thin film 
magnetic head, width of face Ws of the slide contact side S can be made into the small value of 100 
micrometers or less, and it is possible to attain stabilization of a sliding condition with a magnetic tape. 
[0015] 

[Problem(s) to be Solved by the Invention] By the way, as a cure against stabilization of a sliding 
condition with the magnetic tape in the thin film magnetic head, it is necessary to narrow width of face 
of the slide contact side S with a magnetic tape as mentioned above. Then, the convex cross section is 
made to constitute, as shown in drawing 2 and drawing 3 (A). 

[0016] Generally the width of face W of this sliding surface S was about 100 micrometers in the 
magnetic head with a width of recording track [ like before ] of 10 micrometers or more. It was possible 
to have acquired a sufficiently stable sliding condition by this sliding width of face of about 100 
micrometers. In the experiment of an artificer, it is checked by sliding width of face of 100 micrometers 
also in the head with a width of recording track of 7 micrometers that the sliding condition stable 
enough has been acquired. 

[0017] However, an advance of the high density record technique in the magnetic-recording field is 
remarkable, the record over a magnetic tape carries out densification increasingly, narrow track-ization 
advances increasingly, and the magnetic head which becomes the width of recording track of 7 
micrometers or less is also beginning to appear. 

[0018] In the magnetic head of such a narrow track, it is not clarified [ by what sliding width of face a 

stable sliding condition can be acquired, and ] yet. 

[0019] 

[Means for Solving the Problem] In order to solve the above mentioned technical problem, invention of 
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claim 1 In the thin film magnetic head which comes to embed the head body which comes to form a 
bottom core, the coil section, a magnetic gap, and a top core at least on a nonmagnetic substrate for a 
head chip The sliding section containing the magnetic gap of said head body Project to one flank of said 
head chip as a step of a cross-section abbreviation right-angle configuration, and it is formed in it. Along 
the sliding direction, the sliding surface at the tip of this sliding section by which protrusion formation 
was carried out has fixed width of face, and is formed. In that sliding direction the sliding width of face 
of an abbreviation perpendicular direction The thin film magnetic head characterized by forming in 
width of face of 65 micrometers or less is offered. Invention of claim 2 In the thin film magnetic head 
indicated by claim 1 the width of recording track of said thin film magnetic head The thin film magnetic 
head characterized by making it formed in 4.0 micrometers thru/or 4.5 micrometers is offered. Invention 
of claim 3 In the manufacture approach of the thin film magnetic head which comes to embed the head 
body which comes to form a bottom core, the coil section, a magnetic gap, and a top core at least on a 
nonmagnetic substrate for a head chip The sliding section containing the magnetic gap of said head body 
Project to one flank of said head chip as a step of a cross-section abbreviation right-angle configuration, 
and it is formed in it. Along the sliding direction, the sliding surface at the tip of this sliding section by 
which protrusion formation was carried out has fixed width of face, and is formed. In that sliding 
direction the sliding width of face of an abbreviation perpendicular direction The manufacture approach 
of the thin film magnetic head characterized by making it form in width of face of 65 micrometers or 
less is offered. Invention of claim 4 In the manufacture approach of the thin film magnetic head 
indicated by claim 3, it is going to offer the manufacture approach of the thin film magnetic head 
characterized by forming the width of recording track of said thin film magnetic head in 4.0 micrometers 
thru/or 4.5 micrometers. 

[0020] That is, in the thin film magnetic head, sliding width of face is more than the width of recording 
track of said thin film magnetic head, and is characterized by making it formed in width of face of 65 
micrometers or less. 

[0021] The relation between the sliding width of face (micrometer) at the time of changing the width of 
recording track of 4.0 micrometers thru/or the sliding width of face in the 4. 5 -micrometer thin film 
magnetic head to drawing 1 arid a playback output (microvolt) is shown. Each data shown in drawing 1 
changes sliding width of face, respectively, and measures a small rotating cylinder with the drum circuit 
tester constituted by having, other conditions ~ a coil in 5.8 m/s and an operating frequency, 17.5MHz 
and a use tape performed ME and the width of recording track measured [ 26T (turn) and a phase 
twisted-pair-line rate ] as 4.0 micrometers. 

[0022] As the graph shown in drawing 1 shows, in the width of recording track of 4.0 micrometers 
thru/or the 4.5 -micrometer magnetic head, the fact that a playback output will become small rapidly if 
the sliding width of face shown by the black dot (-B mark) becomes the range which becomes larger 
than 65 micrometers shows that the output is not stable. This is based on the spacing loss generated 
since a stable sliding condition was not able to be acquired. 

[0023] Moreover, in the range whose sliding width of face shown in a black trigonum (**C mark) is 55 
micrometers thru/or 65 micrometers, since the stable sliding condition with a playback output of 70 
microvolts or more has been acquired and there is little degradation of the output by the spacing loss, it 
is stabilized and the high output is obtained. 

[0024] Thus, when the width of recording track is a narrow track (4.0 micrometers thru/or 4.5 
micrometers), and sliding width of face is 55 micrometers or more and the thin film magnetic head is 
made into the conditions formed in width of face of 65 micrometers or less, it turns out that the high 
playback output stabilized from the magnetic tape is obtained. 

[0025] Although they have sliding width of face also since a head sample could not make less than 55- 
micrometer data as an experiment easily, and data are not taken, since, as for the conditions of the 
sliding direction, change is seldom seen, sliding width of face can regard this stable inclination as being 
continued also in the range of less than 55 micrometers. It can be concluded that the inclination is 
continued to the width of recording track of the thin film magnetic head. 

[0026] To a present VHS (Victor Co. of Japan trademark) method, about the high density magnetic 
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recorder and reproducing device (VTR) which has one 12 times thru/or 15 times [ no less than ] the rate 
of densification of this with the advent of this thin film magnetic head, even if it does not use 
compression technology, such as MPEG, only for example, with FM modulation technique, offer 
becomes possible. 
[0027] 

[Embodiment of the Invention] One example of the thin film magnetic head of this invention is 
explained with drawing below. The top view in which drawing 4 shows the outline configuration of the 
thin film magnetic head of this invention, and drawing 2 are the perspective views of the thin film 
magnetic-head chip of this invention. 

[0028] The thin film magnetic-head chip of this invention shown in drawing 4 consists of a sliding 
surface S with substrates 51 and 61, the coil section 58, a terminal 59, a terminal 60, top core 71a, 
bottom core 71b, and a magnetic tape, and magnetic gap g. 

[0029] As the aforementioned substrate 51, the substrate, for example, aluminum203-TiC, or CaTi03 
grade of the non-magnetic material which has abrasion resistance can be used. On the above mentioned 
nonmagnetic substrate 51, like the usual thin film magnetic head, the laminating of an insulating layer, a 
bottom core, an insulating layer, the coil pattern by the electrical conducting material, an insulating 
layer, a middle core, the top core, etc. is carried out one by one by application of a well-known 
membrane formation technique etc., and a thin film magnetic-head component is formed. 
[0030] The thin film magnetic-head component formed at the above processes is processed to a head 
chip, and is completed by a machining process, the glass joining process, etc. as the thin film magnetic 
head. 

[0031] The process which processes the sliding width of face Ws is in the processing process to this 
head chip. In the processing process of this sliding width of face Ws, by the magnetic head with a width 
of recording track of 4.0-4.5 micrometers, the sliding width of face Ws is processed so that it may be set 
to 55 micrometers - 65 micrometers. 

[0032] By this, also in the magnetic head with a width of recording track of 4.0-4.5 micrometers, a 
stably good sliding condition and the stable slide contact condition with the magnetic tape are securable, 
and there is little output degradation by the spacing loss, and it can obtain the thin film magnetic head 
which can secure a stable high playback output. 
[0033] 

[Effect of the Invention] In the thin film magnetic head which comes to embed the head body with 
which the thin film magnetic head of this invention comes to form a bottom core, the coil section, a 
magnetic gap, and a top core at least on a nonmagnetic substrate for a head chip The sliding section 
containing the magnetic gap of said head body Project to one flank of said head chip as a step of a cross- 
section abbreviation right-angle configuration, and it is formed in it. Along the sliding direction, the 
sliding surface at the tip of this sliding section by which protrusion formation was carried out has fixed 
width of face, and is formed. In that sliding direction the sliding width of face of an abbreviation 
perpendicular direction Since it formed in width of face of 65 micrometers or less, a stably good sliding 
condition is acquired, there is little output degradation by the spacing loss, and the stable playback 
output can be secured. 

[0034] The thin film magnetic head of this invention can offer a possible next-generation high density 
magnetic recorder and reproducing device (VTR), even if 12 times thru/or 15 times [ no less than ] as 
many long duration record (24 hours thru/or 30 time records) as this does not carry out compression 
technology, such as MPEG, to a present VHS method, for example, the high playback output stabilized 
from the magnetic tape will be obtained, if said sliding width of face is formed in width of face of 65 
micrometers or less. 



[Translation done.] 

http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



2/28/2007 



Qs>B*miffifT (j p> (12) & [?§ 4# ft & (a) aimmm&mm 

#182001-273606 
(P2001-273606A) 
(43)4MBB ¥ffi3*EVm 5 8(2001. 10. 5) 



(5i)inta T asne# 

G 1 1 B 5/187 



5/31 



P I rWhF(#m 
G 1 1 B 5/187 S 5 D 0 3 3 

C 5D111 

R 

W 

5/31 D 
HfSlfcR *ifcft »3RJB©&4 OL 



(21)fflBS^ 


ttB2000-88381(P2000-88381) 


(71)fflHA 000004329 








(22) HUSH 


¥*12*F 3)128 B(2000.3. 28) 


w&t\!im&im&)im*m 3 tb 12s 






tf2)5SW£ Sill It 






i^riJWB8iw«aiiK^rsi«r3TBi2# 






Si B* bT^HfcjS&tfcrt 






F^-A(##) 5D033 BA11 BA13 DA01 






5D111 AA19 AA23 B812 DD04 DD12 






DD22 GG16 KK09 



(54) [ftwozm mmmss.^? vxxpeow&im 



(50 

^r^^EBs^y y^fc^^nsaisem^y net* 




(2 

1 

^>yK*yTtcSi^^^6&l«§^*/Ktc 

<r>mrtfoKjmwjm<rym!m± . t>5»mm<rM io 

[Ht£St2] a«Slt£K$ii^SlSa^^-y Ktcfc 
KlKSKam^-y Y<r> 1-77 ?li<±. 4.0/im^4. 

«cSr. ^•yK^:r^c»^^T#£?Slgl^^^'^0 
SJt*r«tCiJ^T. 20 

•y -y TiOHB^tcBfM^ftftJBtt^aSi: LX%£ 

mmnz&^x. 30 
mg&wam^vYohvvrmi. 4.o/*m;s4. 

^•y Hc^Ji*ft. 
[0001] 

imicomtzmiim i ^isHiMtam^-y 

3c^L^^WB^#Sfcy>^y m£±co&M£m 

■th. 40 
[0002] 

[tfcfeOftig] VTR^»DAT^)|ilKA > . y HSa^ 

#&*n®m.Lx\'?v?fflfii oMT&£h%> 
a h&<&m<?)t>cr)£<u>^xBmm.^ k#jb»6*i 



^2001-273606 
2 

SI OO^m3ggc7)^ttJ 

[0004] mm. 'i<mvTRm<mmm.^-y k£ 

fttt02fc^l3&J1Hgl^££LT;feD; 'VyFg 
«5 KOfrffifcm^O^xyN-T-o-b^-e^am^-y K 
*?*JIH0jKU -f-^|^jSS5 2(^aj5rffi»S 
5 3-CSlK Jgfc^X«^^J:-,TfitSS«54^ 

[000 5] =5ri>\ B2fci>vvc. 5 5Hfi&j*x-:ri: 
<^!)HSfc3Sh.T^S^-yK37^Cft>5. 5 6.5 

VVSri-X-hh. 

[ o o o 6 ] * lt. ifrie<o3&§aS'v-/ h< 
[ooo7] ommmzmmmnztnz 

[0008] ZZT. m2&tm3{A)£5F-t£o(Z. 

fgmscvttfttrmmmizLxitivmti omm< 

[0 00 9] &i>. H3(B)<7)J:dt:. £Jg#WC»$ 

fSM&miX^&tt. @3(A)fc^rTO«|BrB^t 

[ 0 0 1 0 ] -e . tUi<7)^SA5:«aW)SKe»^ 
•y K<7>ffij£2:*-r04 &tf0 5 £fflWCJ«fcWtCiiW- 

[0011] 5ti* „ 0 5«^ISIKm^>y KcoaSi'v y H 

<r>Y- YXfflSffimWTb*). g\m$S,* J rv7. 5 
5«A.- y HHTSt. 5 5 al±^-y ^'37^5 5^±ffl|3 
T, 5 5btt^yh'37^»5 5<7)Tffl3r. 58»^7 
H3TS5 5^@ai&fcfiBt-tSm^-y3>f /l^5 
OTn-f/l'). 5 9. 6 0»2Sg?£*L. -fii^<7)«^ 

«W5 1 wBB«e»«c6 1 zit&ZitxmmfiLZ 



(3) 

3 

tix^h. 

[oo 1 2i m££hmt<om{ttmzt: 
tf>tffi»*6 1 tmLxummx-z^Lxb o . ar 

[0013105 (AWtiWhi)***; o fc. #^<7) 

l£ifc LX V «frv ^#>£.fg&m S £>I1W 6 JUSS* -V 
3>f;P58<^j£S«<7)<iti«^v^T^^ -«tc 10 
»43 0 OjwmfcUifcl&o-O^. 
[0 0 14] **UC*fLT. 04fc^$il^lSatM^ 
>y FTtt. K37SS7 1 <0±ffl3T 7 1 atTH3 
T7 1 b^e^^yT-g^^JiSiBSCStt^^riBl^ 

m&th Z k -casw^ v rg a •< * 

58<*>fgfii£*#<U ^^^iia5$-^<«ox 
wC1o££>02&tf03 (A)fc^UiJ: ofrflttBr®* 

gffiSOdWs* 1 0 0/imJaT«/h$^rfit:-rSifc 
[0015] 

[ffc%W^Ukdfc-rSllS] fc>I6T\ &K8^ 

•y Ftm&m&^rtcommmnttitmk t 

Ttt. ±E<OJ: 3tc«Six-ri:Oj^iiiS<ola^^< 
■?hzt&<mt%&. *£T02&tf03(A)fcSL 

[0 016] ^(O^mscomwiiWkcOXd^h^y 
?m Ojt/mJjLhcoam^-/ Ktcfc^Ttt. HRfc: 1 0 
0/xmS^Cfcofc. CICO 1 0 0 m mW£<?mmT+ 30 

[0017] l*>u ®sm&ri>8T'<r)imimmmi 
[ooi8] zmo&fkhvvrvms^vvx-n. 

[00 1 9] 

T&S'-.-yK+ft^ a.-, Hf-yrtaiw^-e^^ 

££trffi)SNi. B?£^-yKf-y7-<OHSH35tcBniP«fi 

^tui.mssfi^f^y^miimfm^^x-^ 50 



«fi2001-273606 
4 

&6BM'vy K£i§«U ff!S«2tf>8HJI»±. ISMlt;: 
S©$^^|ga^^-yKfci3V^T. tM&G&r^-y 
HCO f- ? -y ?mt. 4.0 ^mM4. 

L. ff*JB3(^BBJi. ^tt»«Lh(cTffl!l3r. 34 
^fy7« ±ffl3T£4»5:<fci>»fc£l/C& 
£^-y K*tt£. ^ y H^^rfc»«^T^4»IH« 
^•y KOSJtJrffitfcV^T. iwfB^y 
*7:r**triBHR2« Kf- y^HfflaffcBr 

<Hi. 6 5/zmiaT^)Bt:»^SJ:dfct^c:i:S:^ 

at-rssisam'vy K^iss*a?risetL. a*a4 

4.0*imJb^4. 5um£mf$&tl&£o£iVtiZt 
[0020] -t%:b*>. MKBSS^* KfciJ we . m 

imt. mmmmm^ -y y<?> y 7 y ?«atc* 0 . 

k-t&i><r)X-b&. 

[0021 ] ait:h5 y^«i4.0jwmJ?iM4. 5vm 

mm ium) tmntijj (*vy kcmm&i:*??. mi 
fc*?ii^#T-^{±. mmtt*$zfcmtx. >m 
yyttLxmi&stix^h H^Ax^^-fc 

SL->xm%.L1ti><r>X'hh. ffi<0^fNi,3'f;Wi2 6 

t (^-» . wmm.M5.&m/s^ mmmmt 

17.5MHz. fiMBx-TttME. h7-y^±4.0 

[0022101 (C*$il*^5 7 i 0 

h 5 -y ?la4 . 0wmM4 . 5 m mcOJKM^ >y KTUM 
A (•Bffl) T^ixS^Wi^e 5^mi 9**<=ar 
SSHfc^S fc«HfcH£attJ!MvS < C i: «k 0 . 

£h%>0>X'hh. 

[0023] m=fi (ACBI) X7fiH1Xi>ffim 
3&55 5Am^6 5AimWKHTtt. S^{iJ*7 0AcV 

[00241 zoxotzLxmrnm^vvz. 

5 5m m&±Xi> *) . *0 6 5 /z mJSlT^t:^ 



(4 

5 

[0025] fg»©#>*5 5 u mimayf-fte. 
T\ £<7>$S6U:«l6jML ISIMg#5 5/*m*}S»leB 

[00261 C<9J?88aS^y FOittRfcJt 0 . StffV 

hs ( B*t'??-mam) tt£*ttx. 1 2^ 10 

M (VTR) 0fi.tfFMS^fi^rCMPEG^ 
[0027] 

imem&mmi *%mmmm^ no-it* 
[oo28]@4 tz^zti&^micmmm^v 

S«51. 61. =H/P&58. 3g?59. % 20 
^6 0. JJ|377 1a. T«3T71b. SBSvr-X 

h. 

[00291 ma^mL5 1 * sis?§tt£3rr 

5^KBEtttffl^)S«. 0lx*f A 1 2 O3-T iC.ftSU 

ttfflg 5 1 *>±£& m®<nfflm$*^ -y Hfc BKtc. 
lag*. T«3r. l&iiB. SUttmfciSrH^/** 

^cojgfflfcJ:oT«»:^S$i^lgam^-/K*^*« 30 

[00301 minx o%JM?m£ttfzmm$s.^ 

^>y V+vT»>klKLZil~ MMMPv? Hfc L/C ^3$ 

[00311 £tfyvy H^-zT^OjllXIg+fc. ffitt 

gfc&WC h?v^K4.0-o- 4.5/zmtf)jamA.«yK 
Ttt. ifi!rtlWs£5 5*m~6 5//mfc$rSJ:?{din 

40 

[0 0 3 21 dtlfcioT. h7»/?i|g4.0~4.5/< 

^co«mT-rt <D%fciKmmmmmi%. xi 
t. 

[00331 



#^2001-273606 
6 

&< i>BftLLXZ?>^*r K*<*£. ^y K^yTfcS 
WZXT&SiSKS&^-y KtfcWC. fafE^y K** 
-yTSr-^tt^Wi. ffla^v K?-y T<0- 

[00341 *^H^^mSv^-y Ktt. wHJgirtl 

33ELfcWlfittft]W»feh.4, «iW»ffVHSJ« 
K*tLT12teJbMl 5fgi,^>ft^iE^(2 4TO!) 
S3 OBSESS) #M PEG^)ffiS«8?J b&< t t> 
"Tffi=5t. <5Ciftft^««SaE^!e»S^IS ( VTR) £ 

[isnoiui&nii] 

[H 1 1 *26«»3&§t®5^>y K t J: £ h v v ?«S4 . 

o~4. 5vmcrmmm^y Y^fhmm&mc 

[03] »JH«»^«y K trfcits jBMx-T fc <ojg«& 
^«BfBSH[(A)ttfl«|Bnii. (BHi&JEMflffiffl 

[04 1 *l«8^)SamA.-y H Cv-y h'^fr) {Ct5{t 

(A)tCtJ{tSY-Y^SISfil0(B) £^Lt:i>C0T$> 

h. 

Sam^«yH*^l^<Wffl0(A)t. ^-WfflH(A) 

[flp^^lwl 

5 1 a^kMK 

5 2 iWK^fi£l (\7H*flt) 

53 K5»« 

54 ffiifSS 

5 5.71 A V F37» 
55a.7 1a ±fflr»r 
55b.7 1b Tffl3T 
56, 57, 59. 60 WF 

5 8 :K/PSB 

6 1 

s m^.^-rt<mtm 

W6 SW»7 KcOggfficOgBrtri6jc7)«g 



(5) 



^2001-273606 



[01] 



85- 
80- 
75- 
70- 




<*9 50 515ZS3S455fiB575S5960B1B2G3 

(Mm) 



65 W 07 68 69 70 



[02] 



[03] 




(A) r-^S (B) 



n 




[04] 




(6) 



^2001-273606 



[05] 




